Effects of amino acid methyl esters on cardiac lysosomes and protein degradation.
Perfusion of rat hearts as Langendorff preparations for 20 min with buffer containing 15 mM glucose and either 10 mM methionine methyl ester or 10 mM leucine methyl ester decreased 1) latency of beta-N-acetylglucosaminidase, 2) buoyant density of cardiac lysosomes, 3) the rate of proteolysis, and 4) heart rate and coronary flow. A significant inhibitory effect on proteolysis was not observed during this brief exposure of insulin-treated hearts to the methyl esters. The effects of the methyl esters were reversible when they were washed away. Heart rate and coronary flow returned to control values within 5 min. After 90 min of recovery, lysosomes distributed on Percoll gradients in dense and buoyant bands that were indistinguishable from control hearts. The reversibility of these effects correlated with the net release of either methionine or leucine from hearts exposed to the corresponding methyl ester. During recovery, rates of proteolysis returned toward those observed in control hearts. In insulin-treated hearts, methionine methyl ester inhibited proteolysis during the recovery period, but leucine methyl ester had no effect. These results indicate that exposure to amino acid methyl esters led to swelling of cardiac lysosomes and inhibition of protein degradation. These effects appeared to be related to the amount of free amino acid that was retained.